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A BOX BLANK AND A METHOD OF FORMING SAME 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is a division of Application Serial No. 09/403,580, filed October 22, 1999 
(Attorney's Docket No. 082329/0102). The disclosure of that application is fully incorporated 
by reference herein. U.S. Patent Application No. 09/403,580 is a National Phase application 
based on PCT/SG97/00039, which claims priority to Swedish Patent Application No. 
9701293-4, filed April 24, 1997. 

•f The present invention relates to a box blank and a method of forming same. 

i2 Containers, such as boxes, are ubiquitous and essential for storage, packaging and transport of 
j= various goods and products. Cardboard boxes are generally preferred over boxes made of 
H- other materials such as plastics and various blanks for transport of cargo because they are 
lighter, less bulky and recyclable. Such boxes may also be formed as a blank, to minimize 
5 volume when empty and which is assemblable to form the box. However, the inherent 
disadvantages of cardboard boxes are that they are prone to damage and have weak hinges and 
are thereby unsuitable for stacking and containing heavy loads. Moreover, cardboard boxes 
normally require adhesive taping of the flaps covering the top of the box to prevent them from 
caving in or opening up. 

It is an object of the invention to provide an improved box blank. 

According to the invention in the first aspect there is provided a box blank formed from 

plastics material and comprising a plurality of hinge elements connecting a plurality of panels 
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for forming sides of the box, the hinge elements and panels being formed from different 
plastics material. 

The hinge elements are preferably formed by plastics material having greater toughness but 
less rigidity than the plastics material forming the panels to provide structural advantages for 
both components which could not be achieved with a box blank of a single material. 

The hinge elements are further preferably formed from a plastics material having a melt index 
less than the material from which the panels are formed and have a plurality of projections 
formed thereon. 

According to the invention in the second aspect there is provided a method of forming a box 
blank comprising the steps of: forming a net of hinge elements of a first plastics material; and 
forming panels of a second plastics material in the spaces between elements of the net. 

Preferably the net is placed in an injection mould with the second plastics material being 
injected into said spaces to form the panels. Preferably the injection moulding process is 
separately controlled for each panel so that the panels are formed evenly. 

The net is preferably formed from the first plastics material having a melt index less than the 
melt index of the second plastics material so that the second plastics material when injected 
melts the skin of the first plastics material so that the plastics material fuse together to form the 
box blank. 

Preferably the net is provided with a plurality of projections formed thereon which act, firstly, 
to help reduce surface tension effects when the second material is injected and, form islands to 
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which the second material can attach itself. Furthermore, the projections project slightly 
above the level of the panels once formed and when formed from a less rigid material, create 
an anti-slide panel to assist in frictional contact between the boxes when stacked. 

According to the invention in the third aspect there is provided a box blank comprising a 
plurality of panels connected by hinge elements, the panels including structural panels forming 
the sides of the box and load bearing panels, the load bearing panels being connected to the 
structural panels by hinge elements formed parallel to the intended direction of load bearing 
support provided by the load bearing panels. 

" With the box blank constructed in accordance with the third aspect of the invention, the load 
jgj bearing panels provided additional columnal support to the structural panels without an 
ill intervening hinge element in the direction of intended load support which might be subject to 
s P stress leading to consequent failure. 

R An embodiment of the invention will now be described, by way of example, with reference to 
the accompanying drawings in which: 

Figure 1 is a perspective view of a net used for reinforcing hinge regions of a box blank being 
an embodiment of the invention. 

Figure 2 is a cross-sectional view taken along line C-C in Figure 1. 
Figure 3 is a perspective view of a box blank showing use of the net. 
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Figures 4A, 4B and 4C depict progressively the flow of molten plastics along the net shown in 
Figure 1 resulting in the formation of a hinge element to be used in the blank as shown in 
Figure 3. 

Figure 5A depicts in more detail the blank of Figure 3. Figures 5B, 5C, 5D and 5E depict 
progressively how the blank may be folded to form a box. 

Figure 6 is a sectional view of part of two such boxes stacked on top of each other. 

With reference to Figure 1 an injection - moulded net 2 formed as a single piece of material, 
preferably made of rubber-modified polypropylene is shown. The quantity of elastomer in the 
rubber-modified polypropylene is preferably such as not to cause problems if the blank is 
regranulated in one piece. Net 2 is used for the purpose of forming the hinges of a box blank. 
A first injection mould is used to manufacture net 2. Pressures and temperatures involved in 
the injection moulding process follow known techniques. 

Net 2 is symmetrical along axes A-A' and B-B\ and has a ladder-like appearance. It 
comprises two elongate rectangular strips 8 and 10 of equal length placed parallel to each other 
and joined together by four shorter rectangular strips 12, 14, 16 and 18 parallel to each other, 
perpendicular to strips 8 and 10 and separated from each other by a predetermined spacing. 
The spacing between the shorter strips is dependent on the dimensions of the box required. 
The elongate edges of strips 12, 14, 16 and 18 are formed of unequal dimensions and strips 8 
and 10 bear discontinuities 19 along their outer edges to enable strips 12, 14, 16 and 18 to be 
easily folded along their lengths. Net 2 is preferably of a constant thickness. 
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Figure 2 depicts an exploded view of the cross-section C-C and shows panels 4 and 6 of net 2 
bearing equally spaced convex projections 20 arranged in four rows along the width of strips 
8, 10, 12 14, 16 and 18. 

To form the blank, net 2 is placed in a second injection mould (not shown) having a shape to 
produce box blank 35 as shown in Figure 3. Once net 2 is placed in the mould, molten 
plastics, preferably a copolymer polypropylene with a melt index between 15 - 20 and 
marginally higher than the rubber-modified polypropylene used for net 2, is then injected to 
fill in the mould. Multiple injection points are used for injection of the molten copolymer 
polypropylene in the spaces in between net 2 to ensure a controlled and even flow of the 
molten copolymer polypropylene, with the injection being separately controlled at each 
injections point to fill the spaces simultaneously. The molten copolymer polypropylene 
follows a laminar flow, originating from injection points in the spaces in between the elements 
of net 2 and moves outwards from the injection points towards the edges of net 2. Thereafter 
and as shown in Figs 4A, 4B and 4C, the molten polypropylene flows over the net 2 but only 
as far as an edge of the mould between 32, 34. Since the rubber-modified polypropylene of 
net 2 has a marginally lower melt index, it melts partially on contact with the molten 
copolymer polypropylene, such that both materials fuse to form a blank, at the same time 
preserving the structure of net 2. The flow of the molten copolymer polypropylene is stopped 
by the mould once it reaches lines 32 and 34 along each of the strips 8, 10, 12, 14, 16 and 18; 
as shown in Figure 4C. 

The convex projections 20 of net 2 aid in laminar flow of the molten copolymer polypropylene 
by breaking up its panel tension and increase the grip of net 2 on the copolymer polypropylene 
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and ensure the strength of blank 35. The convex projections 20 also marginally protrude from 
panels 36 and 38 of blank 35 as shown in the plan view of Figure 4C. 

Blank 35, as depicted by Figure 5A, therefore has hinge elements 70, 72, 74, 76, 78, 80, 82, 
84, 86, 90, 92, 94, 96 and 98 which are formed by the unfilled spaces between the lines 32 
and 34, of Figure 4B, along the strips of net 2, the hinge elements connecting the thus formed 
panels 40 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66 and 68. The panels comprise 
structural panels 40, 44, 48, 50, 52, 54, 56, 58, 60, 64 and 68 joining the sides and closure of 
the box and load bearing panels 42, 46, 62 and 66, the use of which is detailed hereinafter 
m with reference to Fig. 6. 

m As depicted by Figure 5A, panel 54 is moulded such that it contains one concavity 120 near 
in each of its four corners. The concavities 120 are formed such that they appear as convex 
=P projections on the reverse side of panel 54. Panels 50 and 58 also contain similar concavities 
~ 120 near hinge elements 80 and 86 respectively. Panel 42 contains a concavity 122, formed 
jTj near the corner formed by edge 105 and hinge element 72, with diametrically opposite ends 
Q cut away. Concavity 122 appears as a convex projection on the reverse side of panel 42. 
Panels 46, 62 and 66 contain similar concavities 122 near the corners formed by edge 107 and 
hinge element 76, edge 115 and hinge element 92 and edge 117 and hinge element 96 
respectively. Panels 44 and 64 contain rectangular openings 124 at either end of edges 135 
and 137 respectively. Openings 124 are formed such that the convex projections of 
concavities 122 snap fit into them. Panels 44 and 64 contain further U-shaped openings 126 
located adjacent to their rectangular openings 124. Panels 44 and 64 also contain rectangular 
openings 132 with rounded corners and lengths running parallel to hinge elements 74 and 94. 
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Panels 40, 48, 60 and 68 each contain one U-shaped slit and a circular indentation 130. The 
U-shaped slits are formed such that they result in U-shaped sections 128 that snap fit into U- 
shaped openings 126. Circular indentations 130 are formed such that convex projections of 
concavities 122 snap fit into them. Panels 50 and 58 each possess two V-shaped projections 
142 and two V-shaped receptacles 144. 

Figures 5A, 5B, 5C, 5D and 5E progressively illustrate how the blank 35 may be folded in a 
particular manner to form the box. Panels 44 and 64 are folded towards each other through an 
angle of ninety degrees along hinge elements 74 and 94 respectively. Panels 42 and 62 are 
also folded towards each other through an angle of ninety degrees along hinge elements 72 and 
92 respectively. Similarly panels 46 and 66 are also folded towards each other through an 
angle of ninety degrees along hinge elements 76 and 96 respectively. At this stage blank 35 
should resemble Figure 5B. Panels 52 and 56 are then folded towards each other angle 
through an angle of ninety degrees along hinge elements 82 and 84 respectively. Edges 102 
and 104 of panels 42 and 46 respectively will then be aligned with hinge element 74 such that 
edges 106 and 108 meet. Similarly edges 112 and 114 of panels 62 and 66 respectively will be 
aligned with hinge element 94 such that edges 116 and 118 meet. Blank 35 would then 
resemble Figure 5C. The convex projections of concavities 122 present on panels 42 and 46 
are then snap fit into rectangular openings 124 on panel 44 thereby holding panels 42, 44 and 
46 together. Similarly the convex projections of concavities 122 present on panels 62 and 66 
are snap fit into rectangular openings 124 on panel 64 thereby holding panels 62, 64 and 66 
together. Convex projections of concavities 122 further protrude out of rectangular openings 
124 after snapping into them. 
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Figure 5D shows how panel 50 is then folded through an angle of ninety degrees along hinge 
element 80 such that hinge element 70 is aligned along edge 105 of panel 42 and a portion of 
edge 135 of panel 44 and hinge element 90 is aligned along edge 115 of panel 62 and a portion 
of edge 137 of panel 64. Similarly panel 58 is folded through an angle of 90 degrees along 
hinge element 86 such that hinge element 78 is aligned along edge 107 of panel 46 and a 
portion of edge 135 of panel 44 and hinge element 98 is aligned along edge 117 of panel 66 
and a portion of edge 137 of panel 64. The V-shaped projections 142 of panel 50 then fit into 
the corresponding V-shaped receptacles of flap 58 and vice-versa. Panels 40 and 48 are then 
folded through an angle of ninety degrees along hinge elements 70 and 78 such that their 
I| respective U-shaped sections 128 snap fit into the U-shaped openings of panel 44 at the same 
W time allowing the convex projections of concavities 122 protruding out of panel 44 to snap fit 
2 into circular indentations 130. Thus, panels 40, 42, 44, 46 and 48 are held together. Panels 
60 and 68 are similarly folded through an angle of ninety degrees along hinge elements 90 and 
fi 98 and snap fit so that panels 60, 62, 64 and 68 are held together. A box is thus formed and is 
yj depicted in Figure 5E. Rectangular openings 132 with rounded corners may be used to grip 
and carry the box. 

Figure 6 illustrates two such boxes stacked on top of each other. The convex projections of 

concavities 120 on panels 50 and 58 of the lower box rest in concavities 120 of panel 54. The 

two boxes are thus held in place and the upper box is prevented from sliding over the lower 

box. Moreover, the force exerted by the upper box on the lower box due to its weight is 

borne principally by load bearing panels 46 (and like panels 42, 62 and 66) thereby reducing 

the pressure that would otherwise exist on the panels 44 and 64 (and like panels) and the 

hinges formed by the hinge elements 70, 78, 74, 90, 98 and 94. The boxes are further 
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prevented from sliding over each other by the additional friction created by the marginally 
protruding sections of convex projections 20 of net 2. 

When the boxes are in a collapsed state such as in Figure 5A, they may be stacked on top of 
each other such that convex projections of concavities 120 on the panel of the lower box rest 
in the concavities 120 of the upper box thereby preventing the boxes from sliding over each 
other. 

The embodiment of the invention described herein above is not to be construed as limitative. 
For example, although the box is described incorporating the reinforcing net, and a novel 
load-resistant structure, these features may be used independently. Furthermore, both the box 
5|j and the reinforcing net may be constructed of materials other than polypropylene such as 
m polythene. As such it is to be understood that modifications may be made to the embodiments 
S P described without departing from the scope of the invention. 
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CLAIMS 

1 . A box blank formed from plastics material and comprising a plurality of hinge elements 
connecting a plurality of panels for forming sides of the box, the hinge elements and panels 
being formed from different plastics materials. 

2. A blank as claimed in claim 1 wherein the hinge elements are formed from a plastics 
material having a greater toughness but less rigidity than the plastics material forming the 
panels. 

? 3. A blank as claimed in claim 1 wherein the hinge elements and panels are formed from 
plastics materials belonging to the same family of compounds. 

m 4. A blank as claimed in claim 1 wherein the hinge elements are formed from rubber- 
k modified polypropylene. 

5. A blank as claimed in claim 1 wherein the panels are formed from polypropylene. 

O 6 a blank as claimed in claim 1 wherein the hinge elements are formed from a plastics 
material having a lower melt index than the plastics material from which the panels are 
formed. 

7. A blank as claimed in claim 1 wherein the hinge elements include a plurality of 
projections formed thereon. 

8. A blank as claimed in claim 1 wherein the panels include structural panels for forming 
the sides of the box and load bearing panels, the load bearing panels being connected to the 
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structural panels by hinge elements formed not perpendicular to the intended direction of load 
support provided by the load bearing panels. 

9. A box blank comprising a plurality of panels connected by hinge elements, the panels 
including structural panels for forming the sides of the box and load bearing panels, the load 
bearing panels being connected to the structural panels by hinge elements formed not 
perpendicular to the intended direction of load support provided by the load bearing panels, 
the panels and hinge elements being formed from plastics. 

10. A blank as claimed in claim 1 wherein the hinge elements are formed from rubber- 
modified polyethylene. 

11. A blank as claimed in claim 1 wherein the panels are formed from polyethylene. 

12. A blank as claimed in claim 1 wherein the panels and hinge elements are fused 
together. 

13. A blank as claimed in claim 7 wherein the projections protrude from the panels. 
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ABSTRACT 

A BOX BLANK AND A METHOD OF FORMING SAME 

A box blank 35, constructed using a reinforcing net 2 to strengthen its hinges, and a method 
for making the same is disclosed. The box blank 35 also possesses a structure which reduces 
the forces bearing on its structural walls when loaded and stacked. 
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DECLARATION AND POWER OF ATTORNEY 

(Multiple Inventors) 



As a below named inventors, we declare that: 

Our residences, post office address and citizenship are as stated below next to our names; that 
we believe we are the original, first and joint inventors of the subject matter which is claimed 
and for which a patent is sought on the invention or design entitled (b) a stagkable plastic 

BOX BLANK AND METHOD OF FORMING SAME f the Specification of 

which: 



(c) x is attached hereto; or 

was filed in the United States on as Application Serial 

No. ; 



that we have reviewed and understand the contents of the above-identified specification, including 
the claims, as amended by any amendment referred to above; and that we acknowledge the duty 
to disclose to the U.S. Patent and Trademark Office all information known to us to be material to 
patentability as defined in 37 C.F.R. § 1.56. 



We hereby claim foreign priority benefits under 35 U.S.C. § 119 of any foreign 
application(s) for patent or inventor's certificate designated below and have also identified 
below any foreign applications) for patent or inventor's certificate having a filing date before 
that of the application to which priority is claimed: 



Number Country Date Filed Priority Claimed 

9701293-4 Singapore 24 April 1997 NIL 

(d) 

We hereby claim the benefit under 35 U.S.C. § 120 of any United States applications) 
listed below and, insofar as the subject matter of each of the claims of this application is not 
disclosed in the prior United States application(s) in the manner provided by the first 
paragraph of 35 U.S.C. § 112, We acknowledge the duty to disclose material information as 
defined in 37 C.F.R. § 1.56(a) which occurred between the filing date of the prior 
application^) and the national or PCT international filing date of this application: 



1 



Application Serial Number 



Date Filed 



Status 



(e) 



I hereby claim the benefit under Title 35, United States Code, § 199(e) of any United 
States provisional applications(s) listed below: 



(f) 

(Application Serial Number) (Date Filed) 



(Application Serial Number) (Date Filed) 



(Application Serial Number) (Date Filed) 



We hereby appoint Russell J. Barron, Reg. No. 29,512; Stephen A. Bent, Reg. No. 
29,768; David A. Blumenthal, Reg. No. 26,257; Douglas A. Boehm, Reg. No. 32,014; John 
C. Cooper, Reg. No. 26,416; Harry C. Engstrom, Reg. No. 26,876; John J. Feldhaus, Reg. 
No. 28,822; Jack L. Lahr, Reg. No. 19,621; Peter G. Mack, Reg. No. 26,001; Brian J. 
McNamara, Reg. No. 32,789; Sybil Meloy, Reg. No. 22,749; James G. Morrow, Reg. No. 
32,505; Jefferson Perkins, Reg. No. 31,407; George E. Quillin, Reg. No. 32,792; Michael D. 
Rechtin, Reg. No. 30,128; Donald P. Reynolds, Reg. No. 26,220; Colin G. Sandercock, Reg. 
No. 31,298; Bernhard D. Saxe, Reg. No. 28,665; Charles F. Schill, Reg. No. 27,590; 
Richard L. Schwaab, Reg. No. 25,479; Arthur Schwartz, Reg. No. 22,115; Harold C. 
Wegner, Reg. No. 25,258, all of said attorneys being of the firm of Foley & Lardner, our 
attorneys with full power of substitution and revocation, to prosecute this application and to 
transact all business in the United States Patent and Trademark Office connected therewith, 
and to file and prosecute any international patent applications filed thereon before any 
international authorities under the Patent Cooperation Treaty. 

Direct all telephone calls to Jefferson Perkins at Telephone No. 312-755-2512. 

Address all correspondence to: 

Foley & Lardner 
Suite 3300 
330 North Wabash Avenue 
Chicago, Illinois 60611-3608. 



We declare that all statements made herein of our own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 
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